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FIELD: medical engineering; surgery; orthopedics; stomatology. SUBSTANCE: proposed 
apparatus comprises at least one receiver of information about condition of 
biotissue to be automatically controlled. Receiver output is connected with input of 
control unit. Apparatus further comprises electronic switches arranged in current 
supply circuits of lasers and controlled by output signals issued by control unit. 
Finally, apparatus comprises two or three lasers emitting radiations at different 
wavelengths and having independent outputs. EFFECT: improved design. 7 cl, 5 dwgs 



RU 2096051 CI 



(21) Application number: 95102749 

(22) Date of filing: 199S0224 

(51) Int. CI: A61N5/06 A6105/00 
(56) References cited: 

WO, naTeHT, 90/12548, mu. A 61 N 5/00,1990. 

(71) Applicant AnbTmynep Ppuropnia Bopucornu 

(72) Inventor: AnbTulynep PpuropHLi BopucoBHLz, 

(73) Proprietor: AnbTnlynep rpHrOplUl BopucoBH 1 ! 



(54) YCTPOYICTBO J~JISI JIA3EPHOL1 OBPABOTKLI BVIOJIOP14 1 IECKOLI TKAHI1 
(EPO BAPIRAHTbl) 

(57) Abstract: 

I'ICHOnb3oBaHHe: H3o6peTeHHe OTHOCHTCSi K Me)L|KI. HHCKOLi TexHHKe H MOJKe'l ebrrb 
Hcnonb3onaxo B xHpyprHH, opTone nu u cToMaTonornH. CynjuocTb H3o6peTeHHSl: 
aBTOMaTH'leCKHe KOHTpOnb COCTOSIHHSI o6pa6amlBaeMoti 6HOTKaHH H ynpanneime 
napaMeTpaMH H3ny L leana na3epoa RocTUraloTCSI 6naroj;apsi CoBOKyrHOCTH BBejjeHHbk B 
ycTpoflcTna xotb 6bl OJHOrO IIpICMHHKa HH4)0pMal[HH o C0CT0SIHHH 6H0TKaHH, BblXOg 
KQTOpoio coeeHHeH c BXOjiOM 6noia ynpasneHux, H 9M0KTp0HHbIX x.mo1eU, 
yCTaBOBJCHHblX B IjenSIX rHTaHHSI na3epOB H ynpaBnnleMbix BbIXOJ(HbIMH CHrHanaMH 
6noxa ynpanneHHSl. Hanm'lHe B 0AH0M yCTpoLICTBe AByX HnH Tpex na3epou c pa3TDX'mbIMH 
,HnHHaMH BOTIH 113ny 4 leHH2 H He3aBHCHMbIX BblXOgOB, a TaKJKe B03M0}KH0CTb 
CMemXBaHHH H3nyueHHLI 9THX na3epoB o6ecnex-nIBaeT B03MO]KHOCTb Tpe6yeMOlro, 
OpHeHTHpOBaHHOrO Ha MHHLIMalbHylO HHBa3HBH0CTb peJKHMa oSpaSoTKI. 5 yin. 
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MllOXBa 'ISNHauaEduX E310119 rioiiox 3 II2IIIIIM03 tfoXI9a E RHEx.L EH HNHLLouatfiEOa 
no,L3aw a Halauduo3 olodoXox loxa 'NHBxskIOxaahI.I0110NgNNHHO.L303 o NLIYIEI A IdO(I)HM 
Mii„ y I4du Hato I4g H.LOX Hatfaaa EH.LONod.Latt NIOtloXI4a N2x3ahw.Luo Hal.auuau o.IodoXox 
tfoXI4a ' Y40NHhaHOHEH 3 OHBOUGH 303133hHXUO Y4N ANIaXJHO oiSmo[rtdhaLxo(l) Eda£Eu 
Ojodo.La 1130 903133hHLLUO EH OImHH3UHOHE,La2C 'OHHOHLLasaaLLO03 aodaEEu o odo.La N o oadau 
XHoo EH BHaxcououaud aladoXoH Euemda£ Eda£El" o.Iodo.LH mama I^Hauh' HI ltf aoahEdfOdu 
H Bda£8u oloadau Iraliuoa Iunwh' Huff aox9uaLawad,Lo oHHN,Liauaa u al e l{4ua,LaXcad,Lo 
az4HHawIcdiioa Nxaaaz uo 'I4H4uauuedau XI4do,Lox Nao 303IaahO^L110 I9da£Eu al^o'uXul+IN 
'aoda£eu ISNHELLNU pio ioUg a 19H3111 111303 oaodo.Iox Mtfoxi a ISNHauaeduk310119 
aatna3adatfoa HHEixHOiaah0LIO110H9 113Is09Ed90 VoudafEu IsuYl oa,LoNod,Latt h 0,Lh NlaLL 
IS0La'HUH..3OtfISHHa,I.adgo£N NNHalfa 1, 31IItlaONdu XES9miC£ad 1 lM33hHHX3x HBHH8£E31A 

HHExs 903133hH.1011ON9 

EtlNa H HMLL09Bd90 Bur,L so 1 1 s00PINoaaB£ a ISNHahrCu£N o,Ionda£EU aod.Lanadau 
H N31X09Ed90 aoY4N31c3d NnYIE£N p IHSUO a eaO.latNOnm ouni £ ■E,LELL911tt£ad0,IO3133hIIHx3.L 
ISHH3310HLL3011 Laha E£ HHHaLadgOfH NNH3UHLU31Ilh30 adu ISa.LaEmad EhEY(E£ HBIIHE£ExA 

'NXOOHHMBHHH 90HgUEni4HNNI 

HiMOicdl x HxXogEdgo EUNIX odoHtfo ,Lo Etfoxadau o.IOdJ. , I 9 NLL3oHxcoNl£0H max Hdu 
PEHHH3h3113390 3 ' flH.IOUOlEYJO.La H NHIfauoLLdo HN.IdAdHx a HNhEdauo xl9Hda£EU I9tfua aaa 
o.IatnOIHHllOlIBa NHEx,L 00M33hN.I0110N9 aU LO98d90 Hoxda£EU 1501 BHSaLIOdLatC NNIiEtKOa 
a 03X3EhOIUxE£ 3H4HaXadgo£N 30MaISICHKE£ oxauaBduBH LlodoXox aHHamad EH EhEtiE- 

•IIHEMLL LIONIaeaI9,LE9Edgo 

Etfaa aaHauatfaduo I9IRa.I3H3 I A I3Ha,1.3LLAal,0 a HEHHEfflaa I9I"fflEd,L ISNI13 011B11 
9.LOOH3EHO H fOJ dtf x Hx,Loged90 alma, o.loHY(0 anawad ,Lo atloxadau Ndu lSNH3H3Nudu 
oaa 9,LaoHaN,Lx344E HeHhO,LE,L3oll3H 11.13111,1111 ElaLoLOdu Niox,LE.LOOtfaB IBaHHOHoO 

■OjOdO.La KNHahAu'EN B14uou BHLIutf s ulf aouhldfodu H Eda£EU oJoadau HNHanetuffl 
rnuroa fflHute Butt aoH4uaXExcedXo OHaOLLxauaa a L 30HMOdxfll EdafEu ouodoXa 
HaoEHE aoH4uai,g a d,Lo adaceu oJoadau moo EH 3oHH33KOIlouOEd OUIxdaC 'I4IOH310110H 
illDDahNXUO h HOPIaJ.3113 z g ataoL!CdH3Ac0OS 'IC0903 RtsiaNt al9xHaHCHduo3 NxaahMXUo 
eHBMda£ 1111330 3o917 fioh lc tfou BHaxcouou3L'd aoda£BU X0090 XLDO XHxaahH,LUO 
En , IlOxNHh3110BEH3BI1310110aO.IOxaahB3LUO310£2d3AH A Ia.L3H3 ouQIIOI&dHoAxOIl 
'eda£Eu oaodoXa u3o HOHaahH,LUO EH a]9HHawoaou3L'd I4H9uauuedeu xlgdoXOa 
1130 aHxaahH,LUO 'eda£EU xrnIa4Ulcln a eat( HNHau aduA 310u9 J modatfoa oaXoaodJ.o& oX€ 

'(061x10 ill IE)HlIlg&CUE,LBtf 00/9 
Z9V 917SZI/06 OM sHasEEt) IIMsOXOdu E£ OXHHHdu H HLLaOHlutt3 90113ahIIHxas, oil YlDx£BH9 
031109HEH H34l,3lsn*H aodo,Lox Hogg£ HNHahau Hull OaX3140d,L3LC aoxda£EU 3 la HX OH.1.33aC 4 

•r c nwadX ooHda£ell ISNHaaaHEH 4J.a0H3BU0 18H03I4a waxes, 
'auras !4owaBaI4XE9Ed90 max XO asoo a3HHE£ a Ho.Iddtf aH Eda£au oJOHtfo lgHange 
VOds3I49 4,L3ol3110AI£0H3H lDsalSIUH EHSaHOdXalC OJOHHEtl Y403IsH L30tlaH P1IIHH0H00 

'14da£Eu wlgaaagde aua Iel4PIaHN14iIO.I 
H a-x ' JXU4aolu4tfQaH area HeaO£4uOU3H %LI9g Xaxt01 A I Eda£BLI 3aX33hH31 a ERahlldlj 
•EaXOIjod.L3 notfoxx4a HOXauua B tfoxl4a E HHHOllOa OJOMOahHXNO PlOlfOXMa 3 Haxcuduo3 
HM03bMXUO O.IOdo,I.Ox i'oxa ' OHHhDHOHBH H EdafEu vtotfoxl B a o HaSKHduoa HxaahMXUo 
oaodosox tlOXH 'aH3I0110a O.I03133hHXUO xo£adsO 331110(EhOIUjIa '691C£ x IlllHaluCHEH 
HxaE iootf oaXOtfad3 H da£EU grum I..ACIU-IH HaO ROxaahHLLUO 4uotfa 3DHH3)lC0LION3Ed 
oH q uaLEaotfauaou aa2HBaidatfoa ( 06 ' £0 so HHtlExylugSl ELB i 00/9 O 19 V 'L0610/06 
OM -sasau) I[Iaaoah/CIl£H NII9Hda£eu E9tt£ rgananX Ha,l,09Ed90 Isutt oaLOaodJaA oHSaaacJ 

• 3HExs XUxaahH.I0u0119 

xrtfdaaX a mum ax,Logadgo Nutt HH.IOuosal A Io.I,3 H NNtlauo.Ldo NKIdlComc 
a 0HBaO£4u0113N 4sI49 X3MCONI H 31NxxaX U0x3HNllNtfaNl x iso.llo„ll,l,o aaHasadgofyl 

:|ES>IHOJ.adgo£LI OHHL'oIniO] UOpduoS U 
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•HHHauaadud Exoug 14EZfoxl4a 
x HlliKUIHahOUlAttOU 'HNIEHEU ItH HNn"H(.HH.IENIOdJ.xaue HaxC9EH3 HNIEItoaoduoxtttt£Oa 
IsHHaHHtiaOO a.laaNl a doaoaduNiox «J? arAl£OH E "EHJ aHOdJ a~i HNIEtfoXI9a Lu'u9HHou IEJHdda 
ISO.LOn LcaU H XEAHHhaH031 H a I4HOHHUa190 xl"do.Lox I4tloxi a 3HiUOIAa,La.LaaJ,003 
Edo3aadu p 'Iox o.Ioi m.-l t^oa H Nloaooaa Nil niT lfoa Igtloa TrutT EdEAada£ad £Ii 

vlanuso.Laoa mii ogadgo MHO£ HHHamlodo HONIaJ.3HO OHa3H9EHa oa,Loaoda.alc oijena.LHHUouoij 

■lSua.LEhollnladau o ioi MiCdxuaodJ.xauc 
nun alOaoxanlfoaodll UOu altau a HaxHoul e a 4.LI49 .L3WONI h0iLI3I HI4HHOd,Lxauf 

.09S>p>0TT -o^j^ojfaae 5nonsdoaiauaolfC'- p UOJ& EHHHhOHOHRH aliOXa 
EH 1100 HOxaahH.LIIONIaIHauURdHEHa.L.lHnHE1.300H.iOOVnLCd,LHUSaa&hI![OHglianmonar I oaa 
aHHauHEdllEH O.Lh NIOcEdgo NHME.L O.IOHHauBOHE.Ia4C 'EaHHNlandu O.I03IaahH.L3jMe attH • a 
Haxuoulga one 4.u49 J.axCONI HHExJ. YlO313ahH.I01(OH9 HHHISO.L303 0 avinumdo4HH MHHI4audij 

•EdaeEu IcHHahtCu£H MHHNlandu EH aMHEtlEUOU HatnOUehOITIDH 
ISHHExaAuOdu lOaouou a d.L4UVt$ £adah HONIa.UHa vla]na~idaoA o~ 11 EdaeEu mourmdae 
1' mHZfoxI4a --*/wan EdaeEu moo HoxaahH.LUO EH oaorwaxrououaEd 'EUExdae ouoiw.odoaou 
woa.Latiad3oH gHEi.I. EH ISHa.LoHatieoa HO.Laal4 a »0 a< duoa HHOOhHJ.uO o odoxo31 
loxa ' ISHHahAu£H OJ0HoadBEd4HH ExllHNlaadu o.loxaah!d.Lxauco.Lo4 attaa a nauuou 4a 
4Jd49 J.a3KONl aJKMEJ. HHEM.L 150MOahH.IOUGH9 MUHISO.L303 0 HHYIENId04HH MHHlaa ldll 

•ISHHanaEda E.LHaNlaue H aodoixaxalfoi.o4 
HM IaHHU E LHaWaue 0,10HHOH3dau3Htt £H O.I321IISOXa03 11 YHEx.L Eli ISHU.Lal/latf£oa NIO.L33NI 
a Haxcxduoa HxaOhH.LUO O.IOdO.LOM Tioxa 'NH O051-OOZ H.LOEH90 H Edo.LE£HUEHEOd.Lxaua atfHa 
a HoHHOUI4a 41119 LOHCOI*I HHE3.LUOxaabH.IOIfOH9HHHISO.L303 0 HH l ENIdo(I)HH 314HYQ3Hdjl 

'1SHHEJ.111 NIOSIOLC9 a Eda£EIl O.IOcfxCEa lSHH3HHH30a xiriio 1 a XIgHHOIOIOHE.L3A 
variorum xI4HHQd&.xaue HNIEIfoxa a I41I0HHlla0a o.lOdo.LOx Igh'oxiga 'HnHallauduA 
among kolloxa aaHlllaoa f<wr.ma 9IIExJ. EH HLJaLagaltCoa WOJaall a Haxclduoa 
O.Iodo.IAx ItOXa 'HnExJ.UO313ahll.I0IlOU9HHHHO.Laoa 0 IIIHZlENldollHH NlOMHHNIoadu NIHHIIO 

149 .LOX OHMIC9EHO aMCXL',L oa.I,3 odLOA •EaJagocdLafc 1114EIfDxa HNII313ahllJ.UO -Ha.LOIISICHH 
xl4do.i.ox I41foxi4a NIOxLIHhaHonaH H OHxouOa a0x30hH,LUO H EM L31113 HElnoadMalCxol)) 
I4HaMCououaed HHHahtcirCH Max on oHglCa.LEaotfauoou aodaveu oja4.LadL. H oaoadau gaao ca 
vJOZfSKL'x EH '010.L mod)! 'EdaeEu o.IOdoL.a moo EH XMHHaxcOllOrroLId EHMOLfOa OJOx33hllJ.U0 

mltoxa 11 Y[ONIOLOIa Z3aluo(stdll3dx0cir 'EdaeEu O.Ia4J.ad.L rim EH NII4HHalJaOHEJaA WOLIExdae 
NIIgll^UJ-LExced Lo 3 aoHHaxclsduOa HxaahH-LHO 'OIIExdae aodaellf oaodo,La 11 o.ioadau 
mama 141 If lull" I lull aoHhEdeodu 1 1 EdaeEu o.Ia4J.adJ. mama i rm& Hurt aoH4uaLrald.Lo 
oHallJ.xallaa aodO.La OH3UaOHEJaA Nlol(Bxdae Nu4HallJ.xaL(oo Ee EdaeEu au: do e 
HaO I(!0x3ahllLIIO EH -HHHOlJjsCH Eh OA' CH XH EZV0HI4a ol4J.30Hxcol4eoa a rlH3IcaOHE. alt 
ELCExdae a I^E4uaJ.EHCEdL.o Ntahldu 'ouRxdae aOHglla.LElOEdJ.O oHa[lHOHE.L0A HoO 
Oda EH E. 'aOdacau xI.IAdif xAaU NIHOO I'QHxaahlJ.HO EH41fauuldau O.IOdo.LOH 400 ISEx3ahHJ.U0 

beau ur c aI3qulCUNii va,LadL Hatfaaa aajo odJaA wolioxl4a NIHMOOhHJ.IIO HaLxjauaa 
O.IOdO.LOH ItOX14a YQOxlIHhaHOMEH a OHxOIIOa a0310ahl.LUO 11 AYW LOHO of no AdaoA io4 adacau 
oaodo.La llao LlOHaahHJ.uO EH aI9HHauaOHEJ3tt OHHOEL a LaaJ.OOa aodacau o.Iodo a H o.Ioadau 
X1 100 EH I IHaHCOIIOUOEd algdo.L03 Ei idae EdaeEu oaodOLa 19HTJ'Oa 19M7 lw Melt aoHnadcodu 
H EdaeEu oaoadau Iquuoa I4Hllulf atbi aoH4uaJJ5HcedL.o OHIHJ.HOUOO 11 aofqua.LEMCEdL.O 
arcancr cHduOa H1133hll.LnO 'i^iquauuEdan xlgdo.LOM H30 OH3130hlLLHO 'Macau 
aI4Ha4II.fuv4a aoda£EU HarrexaU L4oxou9 a 14FI3HHIfaoa olodo.Lox IaUaxlga ISHHalfaadUi 
x0119 aaluExcdatfoa 'lllIExJ. HOxaahH.I0uoI9 llMJA9EdgO IffoHdacEU Hull OHJ oYIOdJa/- 
H O.Lh 'NIaL, ISaLaaaaa,0011 J.E.L4 tliead xllx3ahMHxaL- 1 runravenA osaIJ.xall)(De aauog 

•ETJJauodJa4fY4oltoxlga 

NIHxaahHJ.uO P4I I Cdtt HaLaHuaa alodo.LOM l(OX14a NIOMHHhOHOHEH 3 OHMOUOa OOMOahHJ.uO 
11 E14aJaMa HEZIIoL dHa2cxotr EHaHCOllouOEd ISHHahltllell &fox ou oHgLE.LEHOllallaOu 
EdaeEu oaoadau H30 VOx3ahllJ.U0 EH E ' HIHaliAI(£H EZfOX CH Oda EttoaI4a ol4J0oHJKOYQEOa 
3 OHOIlaOHEJalt OIIExdae aoli4LCa.LExCEdso -H ared,aU YQOx0u9 3 EdaeEu aIOtf)KEM HIHOHHtfaoa 
xHildll a XI9HHaIfao4reLo 'I~ah01Ifx XlquiHOdLxaue HY4EttOXa a 14HoHhlloo3 ouodoxox 
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143BeCTHO, *rro 9 4eKTHBHOCTb na3epHOfl o6pa6o'rKN 6Nonorxtlecxolz TKann C 
OTrHOBpeMeHHbIM o6ecne*IeHNeM H113K02 NHBa3NBHOCTN (CreneHH HeKp03a) 3aBNCNT OT 
MINHbl BOTHbl N MOnLHOCTN na3epHOro N3nylleHNH, 3Heprrn N BpeMeHH na3epxoro 
B03TjeliICTB4H, a TjnH HCKOTOpblX BNTJOB TKaHI4 zKNTjKOCTHOrO OpomeHNH 30HbI na3epHOLI 
o6pa6o'rKN (cM. HanpNMep Proceeding of. Laser-Tissue Interaction V 24-27 January 
1994. Los Angeles, California Vol 2134A). 

NccnegoBaHNH, apoBeJeHIiMe anTopoM, noxa3anL, wro npN 9ToM Heo6xoJNMa 
OTfHoBpeMennaB OnTNMM3alI 1*1 yKa3aHHbEX napaieTpoB ASR Ka c orO BiB a 6NOTKaHN. 
I4HMMN CnOBaMN, He06XOT(HMbI: BO3M0)KHOCTb Bbl60pa OHTNMaJIbHblX Mllffl BOMB 
N3ny*leHHn na3epos rum Nx CMedu, perHCTpauNH npogecca na3epHOti TjecTpyKB;NIH, BNTja N 
COCTOHHNH 6NOTKaHN N ynpaBneHLH TjnLHOLI BOfHbl, MOJJWOCTblO, 9HeprLe2 N BpeMeHeM 
na3epHoro TgeiicTBN51, cHcrema OpoineHNH 30HM na3epH0l"l o6pa60TKN. 

COBOKyrHOCTb BBeJjeHHbDi B yCTpOLICTBO XOTbl 6bl 0,14HOrO npaeMHNKa 14H40pMaljLH 0 
COCTOHHNN 06pa6aTbIBaeMOa 6aoooi Huecxon TKaHN, BWXOTj KOTOpOPO COCTINHeH C BXOgOM 
6noKa ynpaBneHNH, N 9neKTpOHHbIX Knloue2, ycTaHOBneHnz lx B ijemix niTaHNH na3epOB 
N ynpaBnseMbix Bblxogli IMN cIlrHanaMH 6nOKa ynpaBneHNH, npe)jcTaBnHIoT co6ofl 
CNCTCMy 06paTHoi CB513N, KOTOpal ooecnennBaeT an'roMaTN lecKNe KOHIpOTIb N 
OHTNMaYIbHOC ynpaBnellNe napaMeTpaMN Harly 'leHHLI na3epOB B 3aBNCNMOCT14 OT BNT;a N 
COCPOHHNH o6pa6aTmIBaeIV[a2 I Kallll N 'rem CaMbIM o6ecnewBaeT MNHHManbHyio 
HHBa3NBHOCTb. 

Heo6xoJ aMocTb aBTOMaTH L IeCKNX KOHTpOISl N ynpaBUeHNH BbI3BaHa 'IaCTO B03HNKal011jefl 
HeBO3MO}KHOCrbl0B143yanbHOPOOnpCTjeneHNHBpa*IOM COCTOHBNB o6nytlaeM0$i TKaHN Nee 
BNTja. 

Hanatlae T;ByX HC31311CNM:1X BbIXOT(OM B 0T;HOM yCTpOICTBe 6naroTjapH B03M07KHOCTH 
BblBOTja OTpaJKaTenbHOPO 3epxana 143 xoT(a 113JIytieHN51 IlepnorO na3epa, a TaKJKe 
B03MO(KHOCTb CMeulLBaHNH 143JlyUCHN2 TjByX na3epOB HOBbllnaeT 9(4eKTNBHOCTb pa60TM 
ITN o6pa6oTxe 6140TKaHN N 06ecne'mBaeT CBH)KCHMe HeKp03a 

HanafTNe B OT(HOM yCTpONCTBC T(n51 06pa6OTKN 6NOn0rrmecKo2 TKaHN TpeX na3epOB C 
pa3nNTHbIMN T(fNHaMN BOJIH N3ny 'leHHii N He3aBNCNMbIMN BbKOT(aMN II C B03M0JKH0CTM0 
CMealNBallNH N3ny*leUIVi o6ecne*laBaep HaNoOnbuIylO M06NUbHOCTb npaMeneHNH 
yCIpOLICTBa N MaKCNManbHO pacmlapHe' ero B03MOxiHOCTN. HanpIMep, npN 
OTjHOBpeMeHHOM B03)2(eilCTBNN POnbMNeBbIM H HCOTJNMOBbIM na3epaMN Ha o6NnbHo 
KpOBOliacbinjaloume opraHbl CHNMaeTCH OnaCHOCrb KpOBOTe*leHNH npN 
HeCaHKn,NOHNpOBaHHOii nep4opaljlN KpyHHblX KpOBeHOCHbDi cog.t ( OB. MIA CMeUINBanNSI 
N3ny*IeHNH TpeTberO na3epa c T(ByMH T(pyrLMN Him Ka?KT(blM 143 MIX BBCgCHbl 
OTpa?KaTenbHOe H ceneKTNBHOe 3epKana, ycTauoBneHHble COOTBeTCIBCHHO K OCSIM 
TpeTbCrON DTOpOPO 1 la3epOB, a B03MO?KHOCTb BblBOTja OTpa.D\aTCTIbHblX 3epxan N3 XOTja 
11311y'lCHN51 14 Hanlgle T(0N0TBT14TCUbBbIX -OKyCNpyl0ii)TTX CNCTeM H OIITN *ICCKUX BOTIOKOB 
o6ecne' r DaeT Iie3aBl lCNMOCTb TpeX OHTNTeCKNX BbTXOT(OB yCTpOIICTB. 

AOIIOJIHNTenbHO BBe)(CHHaH B yCTpOUCTBa CHCTCMa OpoineHNH, ynpaBnHeMaB 
3nCKTpOHHblMN KllanaHaMN, IOT(KalO*leBHMMN K BbTXOTjaM 6nmKa ynpanneHNH, 

o6ecne*lnBaeT onTNManbHoe cogeTaHNe pe?KHMOB o6nytleHNH N OpOINeHNSI TKaHN. 

COBOKyllHOCPb N3n02KeIIHbIX B 4 opMyne N306peTeHN3 1 npL3HaKOB HBnHeTCH HOBOLI, a canto 
TeXHNTeCKOe pemenue yHOBJICTBOpHCT KplTepSIlO "l4306peTaTenbCKNLI ypOBeHb". 

Ha Ipar.l N306pa?KCHa CXeMa ycTpoiicTBa Tjns na3epuo i o6pa6oTKH 6NoTKaHN; Ha 4Nr. 2 
CXeMa yCrpOLICTBa npN Haoa' n 4N TpeX na3epOB, Ha (MP. 3 CXeMa BapHaHTOB BblNOJIHCHNH 
Ii pacnon02KeHNH npHeMHHKOB NHd opMaluNN 0 COCTOHHNN o6pa6amlBaeMo2 6NOTKaHN; Ha 
tMr.4 cncTeMa opoiueillln 30HbI o6pa6oTKN; Ha (DNr.5 6nox-CXeMa 6noia ynpaBneHNH. 

VCTpOLICTBO anH na3epHoii o6pa60TKN 6nonorH*lecaoik TKaHN 4Nr.l) COCTONT 143 6noKa 
ynpanneHNH 1, COe, (NHeHHOrO c HI4M 6noxa nsTaHNH 2, NMnynbCHblX na3epoB 3, 4, 
COCJ BIlCBIIbK c 6YOKOM nITaHNH 'i e pe3 3neKTpOHHble KnIO 'DM 5, 6, KOTOpble no KnlO'leHbl 
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K BWXOgaM 6noxa ynpaBneHHn 1. Ha onTLIUecKnx coax naoepoB 3, 4 pacnono?xeHbl 
CoOTBeTCTBeHHO OTpalKaTenbHOe 3epKaJ10 7 H CenexTMBHOC 3epKaJIo 8, KoTOpble 
onTHUecKIl conpH KeHbl MelKgy co6oa C (poKycHpyionjeLl encTeMoh 9 H BblXOgHbIM 
TOpIIOMOnTHUeCKOrOBOJIOKHa 10 C HaKOHe 'IHHKOM 11, pacnon07KenHbIX Ha OIITMUP.CKO$ och 
na3epa 4. CeneKTIIBHOe 3epKan0 8 oTpa.lXaTeTIbHO gnsl H33Iy'ieHHn C gTIHHOII BOnHbl 
na3epa 3, no npo3patuo Rim H3nyueHnn c: "17III0SI Boiim i na3epa 4. Pacnono}KeHHoe Ha 
OIITHUeCKOIl OCH na3epa 3 oTpa]KaTenbxoe 3epKanO 7 nOgKrilOUeHO K BbIXOgy6noxa 
ynpanneHnn 1 H B 1101102ReHHM A ycTanaBnnnaeTCn nog ymoM 45° x ocil, a B nonOxteHHDl 
B napanneim o eft. Ha 9TOL1 lice oCH ncneg 3a 3epxanoM nocnejjoBarenbHo no xony 
M3nyueHMH pacnonozeln 1 4 )oxydHpylonjan cneTeMa 12 n onTHUecxOe BOTIOKHO 13 c 
HaKOHeuHHKOM 14. K BXOgy 6noxa ynpannenHH 1 nogxmo B eH 3neKTpnueCKHI BblXOA 
npHeMHHKa HH(popMauIu 1 oCOCTOHHHM 6HonornnecKoil TKaHl 15, BXOg KOTOpoio COIIpHHleH 
c McC'TOM B03jjelICTBHH Ha 6HOTKaHb 16. CHCTeMa nppnrax nzi 17 no)jIUnIOUexa K TeM KC 
BbIXOJ;aM 6noxa ynpaoneHLISi 1, 4T0 1 1 6nox nHTaHHH 2, a ee Bo JlHOYi n Bo3,ByIBHbll 
BblXOgbl 18 M 19 o6'begmneHbl B HaKOae'lHMKe 11(14). 

Ha (Diir. 2 npegcTaimeH BapHailT ycTpoLICTBa C TpeM$l na3epain 3, 4, 20. Ha onTzl ecKovi 
oCMna3epa20 ycTaHOBneHO oTpalxaTenbHoe 3epKano 21, KOTOpoe Tax Me, Kax H 
OTpalKaTenbHOe 3epxano 7, nogKnlouexo K 6nOxy ynpaBneHlin 1, H B nonOJKCHHH A 
yC'raHaBnHBaeTOH nog yrnoM 135° K OnTHUeCKoH OCH, a B HOiJOJKeHHM B - napan.nenbno eLl. 
Ha 9TOLI lice onTlUecxoil oca pacnonolKeubl 4)oKycllpylonia$ cHCreMa 22 H BXOgHOLi Topeu 
OnTHUeCKOPO BOJIOKHa 23 11 HaKOHeuHHKOM 24. MewK,ny (poKycnpylonjeli cHCTeMoi 9 H 
CeTleKTHBHbIM 3epxanoM 8 yCTauoBneno BTopoe ceneKTMBHoe 3epKano 25, xoTOpoe 
onTMUecKM COnpH?KeHO C 3epKaIIOM 21, (poxycnpylonjeik CHCreMOIi 9 n BXOgHbIM TOpI(OM 
OnTHUeCKOro BOnOKHa 10. CeneKTIJBHOe 3epKanO 25 OTpalxaTeJlbHO gr i n n3JTyueHH31 C 
gnHHOLI BOfHbl na3epa 20, He npo3paLH0 grin H3iiyUCHlILI C gTIHHaMH BOJIH na3epOB 3, 4. 
BnoK rHTaHHH 2 coegiHeH C na3epoM 20 uepe3 9neKTpOHHMIl KrilOU 26. 

Pa3H0BIIH0CT$MH npHeMHMKa IIHt(10pMal[LIM 15 0 COCTOHHHH 6H0TxaHH 16 MOryT 6hITb 
KaK CneKTpOaHanH3aTOp 27 (4rm',3), BXOg KOTOpOrO OHTIZUeCKH con P 5l KeH C MCCT0M 
B03geLICTBHH Ha 6HO TKaHb 16 HC0CT0HII(HU 143 gHCnepCMOHHOPO 9JIeMeHTa 28, nHHellKH 
440TOgeTeKTOpoB 29 11 9JICMeHTa CpaBHeHHSI 30, TaK H (pOT09TICKTpWUeCKMLl npHeMHMK 
HH4ppaKpaCHOrO H3nyueHMH 31, OUTIlueCKI4 COnp$IJKeHHbIll C McCTOM B03getICTBIin Ha 
61I0TKaHb 1 lOCpcgCTBOM OnTHUeCKOPO BOTIOKHa 13 (10. 23), (poKycHpylonjell CHCTeMbI 12 (9, 
22) ii fOBOpOTHOrO 3epKana 32, pacnono KeHHoro Mclicpy 4 oKycHpylouteii CHCTCM0I1 12(9, 
22) H 3epKanOM 8 1JIH nenocpegcTBeHHO nepeg BblXOgBbIM 3epKanoM na3epa 3 (20). llepeg 
OnTHUeCKHM BXOgOM (4OT09neKTplUeCKOro npHeMHHKa 31 ycTaHOBneH MH4paxpacnblil 
4pHnbTp 33, nonoca npOnyCKaHHH KOTOpOPO ncKnIOUaeT nonagaHne Ha 4)0TO3nCKTplUeCKll 
npHeMEHK 31 143nyueHHSl na3epa. B KauecTBe npHeMHHKa HH4opMau,MH 15 0 COCTOHHHH 
eHOnOrirteCKONTKaHU 16 mojkct 6blTb U aKyCTHUeCKHLi npHeMHHK 34, paCn0n02KeHHMLI 
1161111311 MecTa B03geLiCTBMn Ha TKallb TaK, 1 1T0 HanpaBrieHne ero MaKCMMOJIbHOil 
UyBCTBHTenbHOCTH COCTaBriHeT C onTMUeCKOU 00,10 H3nyneHH51 Ha BWXOge HaKOHeuHHKa 
11 (14. 24) yron a, ne nauunii B npegenax oT 11 go 86°. 

B CB11311 C TeM, 1T0 MHCJIO npHCMHIIKOB HHd)OpMaUIMH 0 COCTOHHIIM 6H0TKaHH M0)KCT 
KOne6aTbCH OT OgHOPO gO gCBHTH (nO KaPKgOMy BHJjy, OKOmo Ka2KgOrO HaKOHeUHHKa), 
KOrilUCCTBO BXOJjOB 6noxa ynpaBneHrm motkct 6blTb paBHO geBHTH. 

CMCTeia opomeHnn 30x 1 06pa60TKH 17, M3o6paxceHHaH Ha 4)ir.4, C0CT0HT 143 pe3epnyapa 
grin BOgbl C BOgHHbIM HaCOCOM 35, x KoTOpOMy npMcoegMHeHa BOgOnpOBOJHaH Tpy6Ka 18, n 
B03gyIIIHOrO xoMnpeccopa 36. RpHCOeguHeHHble K B03gyIInlOMy KoMUpeccopy 36 
B03gyXOnpOBOgHnjMe Tpy6in 19 CHa62KeHbl 311eKTpOMarHMTHbIMM xnananaMM 37. 38, 39, 
xoTopi ie noglJlloueHbl K TeM lice BblXOgaM 6noxa ynpanneHnn 1, uTO H 6n OK nMTaHMA 
2,t!epe3 nXHHH 3agepxcicn 40, 41, 42. 

YCTpoiiCTBO pa6oTaeT CJIepylonjHM o6pa3oM. I43JIyueHnn na3epoB 3, 4, 20. B cnyvae 
HaXOJKgCHM51 OTpalKaTenbHblX 3epxan 7 M 21 B IIOn02KCHHH B, npoNgi (40KyCHpylOnjHe 
CHCTeMbI 9, 12, 22, OnTngecnue BonoicHa 10, 13, 23 M HaxOHeuHHKM 11, 14, 24 nocTynaloT 
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Ha OUTH L IeCKMe BbIXO)TbI yCTpO ICTBa. 

Ecnn OTpa?KaTenbHble aepxana 7 H 21 HaiO 5xTCa B HOTlOncCHHH A, TOTlyleHHe na3epa 3, 
0Tpa3HBroiHCb OT 3epxana 7, nonaj aeT Ha ceneKTHBHOe 3epxano 8 H, oTpa3n iimcb OT 
Hero, Hanpannslercn ngonb onTH'ICC] 0 1 oCHna3epa 4. AHanorntnio. npH HanxtmL na3epa 
20, H3nyueHHe na3epa 20 OTpa3HBIImCb OT 3epxana 21, a 3aTeM OT CeneKTHBHOrO 3epxana 
25, TaK%e HanpaHnneTcs BJjOnb OHTI ecKOll ocn na3epa 4. B pe3ynbTaTe, B CBH3H CO 
CBOLICTBOM CeneKTHBHblX 3epKan 8 H 25, B 4jOKyc ipylOndlo CHCTeMy 9 H Ha OHTH*IeCKH5 
BblXOJj HaKOHe'nn3Ka 11 MOryT nOCTynaTb HSny'.IeHHH BMX TpeX na3epoB OJjHOBpeMeHHO. 

Bbl6op BHAa npHemmnxa HH4)OpMaw n 15 O COCPOBBHH 6HOTKaHH 16 3aBHCHT OT BHga 
TKaHH H pe2KBMa o6pa6oTKH, a TalQKe OT BHJja HaKOHetlHHKa. llpn pa6oTe c 
HeKOHTaKTHblMH HaKOHe*niHKaMM OCHOBHaH MacTb B3JIy4CHHH 3p03HOHHOrO 4 arena, 
B03HHxaloHjero H3-3a cBeleHHH yganneMbxx *lacTm 6HoTxaim, ne7KHT B BLIJ(HM05 H 
611HIKHHX ynbTpa4)HOneTOB05 H HH(DpaKpaCH05 06naCTHx cneKTpa (200-1500) HM) H 
HBTISIeTCSI npH*inHOS HeB03MO?KHOCTH BH3yanbHOrO Ha6n]o)(eHas BHga H COCTOHHHH 
6HOTKaHH. 

CneKTpanbHblYJ COCTaB H3TIy'leHHH 9p03HOHHOrO ( (arena 3aBHCHT OT BHga 6HOTKaHH, 

II09TOMy Heo6Xo/ HM CaeKTpaHbHbI5 aHaITH3 3T0rO H3TIy 'leHHH, KOTOpOe nonajjaeT Ha 
gBCHepCBOHBbnil 9neMeHT 28 CneKTpoaHam3aTopa 27, paanaraeTCH B cneKTp H nonajjaeT 
Ha nHHellKy 40TOJjeTeKTOpOB 29, COCi HHeHHyJO C 3nCMeHTOM CpaBHeHHH 30. YpoBenb 
BblXOgllOrO 3neKTpHleCKOrO CHrHHana 3neMeHTa cpaBHeamn 30 COOTBeTCTByeT KOHKpeTB0171 
KOM6BBaI[HH JjnHH BOVIB CneKTpa H3nytIeHHSI 9p03HOHHOrO 4aKena. BneKTpH leCKHB 
CHrHan OT 3neMeHTa CpaBHeHHH 30 cnelTpoananl3aTopa 27 nocTynaeT Ha 6nox 
ynpaBneHHn 1, rT a Bblpa6aTbIBaeTCH CHrHan H3MeHeHHH pexcMMa H napaMeTpou 
H3nyneHHH na3epoB. 

Pa6oTa c KOHTaKTHbDVIH HaKOHetQTHKaMH CBH3aHa C HarpenaHHeM na3epHb]M H3ny*leHHeM 
Toplia pa6o t iero HHCTpyMeHTa (BOTIOKHO BnH can4 LpoBblil HaxOHennmx) J[o TeMnepaTypbl, 
JjOCTaTO I TH05 JjnH pa3pyHIeHHH 6HOTKaHH. HaipeB MecTa Bo3JjeLICPBBH COnpOBOMR aeTCH 
B03HHKHOBeHHeM HHcpaKpaCHOrO H3JIy1eHH53, KOTOpOe nepej aeTCH HO BOTIOKHy 
HaKOHe'rHHKa 11(14,24) H OHTH 1 leCKOMy BOJIOKHy 10(13,23) B HanpaBneHHH, 06paTHOM 
XOJy Ha3epHOrO H3ny'leHHSI, OTpaacaeTcst OT DOBOpOTHOrO 3epKana 32, npoxoJ;HT 
HH4paKpaCHbI2 IjlHnbTp 33 H nonar aeT Ha 4oTo3neKTpx4ecKHLI npxeMHHK 31. 
!taeKT P HEleCKH5 CHrHan C BblXOJja 4 OT03neKTpH'leCKOrO npHeMHHKa 31 nocTynaeT B 6nOK 
ynpaxuiemmn 1, r)je B 3aBHCHMOCTH OT HapaMeTpoB 9TOrO CHPHana BbIpa6aTbB?aeTCSi 
CHrHan OCTaHOBKH, npo on?KeHHH HUH H3M.H.HHH peaczMa pa6oTbI na3epa. 

3KCnepHMeliTanbHO yCTaHOBaeHO, 4TO TenJIOBOe H3TIytIeHHe, Bo3HHKa]OI]lee npH pa6oTe c 
KOHTaKTHblMH HaKOHe t HIHKaMH, Haxo wren B my6oxo2 IiH(ppaKpacHon o6nacTH. B 9T02 
o6nacTH tlyBCTBHTCJTbHOCTb 4)OT03neKTpBleCKHX npHeMHHKOB o'lCHb Mana. 
CneiTpanbnax o6nacTb H3ny4eHHH na3epoB Taxxce nexciT B HHSpaxpacnoirt o6nacTH. 
1 lo3TOMy nonOCa nponycxaHHSi HH4 paKpaclioro IrDHnbTpa 33 comaconana co CneKTpanbH02 
TyBCTBHTenbHOCTblO 4 OTOnpHeMHHKa 31, c OKI [OM Hp03paTHOCTH onTHgeCKOrO BOYIOKHa 13 
H o6ecnetlxnaeT HcKnlotiexue nonaJjaHHH Ha 4 oTonpxexwmK 31 H3nytleHHH na3epoB 3,4, 
20. 

llpopyKTbinazepHoropa3pyineHHSI 6HOTKaHH pa3neTaloTCH CO CBCpX3ByKOB05 CKOpOCTblO, 
u B CneJ;CTBHe peoxoro H3MeHeHHH AanneHHA H3-3a conpoTHBneHHH cpejjbl rexepxpyeTCSI 
axycTHtlecKas Bonn-la. Ann paSTffl'HuiiiIX TKaHC5 awnnwTyga aKyCTHMeCKOLI BOfHbl 
paalzHUia. AMnnwTyJja axycTmnecKo2 BOJIHbl perHCTpHpyeTCH aKyCTHHecKHM 
npxeMninco 34, 3neKTpi*ieCKHiiJ CHPHan c xoToporo nOCTynaeTHa 6nox ynpaBneHHSI 1, 
ljje cnHTe3HpyeTcH cmrHan BpeMeHHOLI OCTaHOBKH H3JIyleHIiB MIN H3MeHeHHH pen xi a 
pa60Tbx na3epa B 3aBHCHMOCTH oT THna o6pa6aTblBaionUeic TKaHH HnH B cnytlae 
npeHbnneHHH 3HeprHH na3epHoro HMnynbca Hag nopOrOM paapynieHHH 6Ho TKaHH, tlTo 
BnxSeT Ha CTeneHb na3epHoro HeKpo3a. 

1 lpexpameHIie B cnytiae Heo6XOJjl4MocTH pexcxMa H3ny t i e HH51 na3epoB B COOTBeTCTBHH C 
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cHlrHanaMa CnexTpoanann3aTOpa 27, 4oT09neKTpaUecKOPO Hna axyCTHUecxorO 
npHCMHHKOB 31 H 34 npOHCXOj(14T c nOMOnjblO 6BICTpoge cTH31onigx 9JICKTpOHHbIX Rummell 
5,6,26. CHrHan C 6noKa ynpaBneHHSi 1 nogae'rm Ha ynpaBnmomjnil BXOjj 9TIeKTpoaHOrO 
Knloua 5, (6 26) pa3MalKasl gem, nHTaHHSI xa7Kj(Oi0 H3 na3epoB. IlpexpanjeHne HMnynbca 
H3ny I ICHHR9 CKT14BH0, eCrlH BpeMSi OTKfjOuCH14SI miTaHHSi McHbme jjTIHTPalbHOCTH 
HMnyJmca H3nyueHHSi. (AnwTenbHOCTb HMDynbCa H3nyuCHHR M07KCT 6b I T b 150-500 i c. ). 
1 1 09TOMy B KaueCTBe 9neKTpOHHOrO KnlouaJ 0Y1 KCH HCII0Ylb30BaTbCSI 9nCMCHT C BblCOKHM 
6bICTpor etteTBHeM. Taxman ynpasnseMbnmm xnlouaia SHElTlMo'r ' si nOTIyjipOBOJjliiiKoBble 
HRH 9neKTpOBaxyyMHble nepexnlouaTenH, BpeM5 cpa6ammaHHSI KoTOpblx He npeBWIIIaeT 
100 Mice. 

OpomeHHe 6HOTKaHH C HOMOIW.10 eHCTCMbi 17 npoHCXOJ IIT cnepyx^ng4M o6pa3oM. 143 
pe3epHyapa )[nsl BOHbl C BOjjHHbIM HacocoM 35 Hog a 3anonHSie'r BOJ(onpoBo) single Tpy6KH 

18. B cnyuae Heo6xoJjaMocTH opomeHHSi TKaHH CHPHaHbl H3 6noxa ynpasneHHH 1 
IIOCTynalOT Ha 9TCKTpOMaIHHTl!M I KnanaH 37 (38, 39), KoTOpblii oTKpbinaeT 
nOCTynneHHe Bo3pyXa nOH HaBneHHeM H3 B03JjyHIHOPO Koinpeccopa 36 B B03JZyXOnpOBOH 

19. K0HII ,1 BOJ;o-H Bo3pyxOnpOBOijsIHI,HX Tpy60K 18 H 19 paCuOnlBKeHbl B HaKOHe'HHxaX 11 
|14, 24) TaK, "iTO noCTynueHHe BOHbl Ha HppHranFioHHbie BWXOJjhl yCTpOIilCTBa 
HpOHCXOJ [IT npH nojja^e Bo3jpnca no nplHU,HIiy IIynbBepa3a'ropa. 

CHrHanbl H3 6nOKa ynpannemui 1 noeTynaloT Ha 9RCKTpOMaPHHTHbIC KnanaHbl 37 (38, 
39) uepe3 nHHHH 3aHCp2KKH 40 (41,42) OJpOBpCMCHHO C CHrHanaMH 3anycKa LIMIIynbCOB 

reuepagza na3epoB 3 (4, 20). 

OpolneHHe 6HOTKaHH BOJ OIII ) OWKHO npOHCXOJ 1 1Tb B npOMCJKyTKaX Me}K)Iy HMlIynbCaMH 
H3TIyueHH5I na3epoB (c genbio H36excaTb HeKCenaTellbHOe pacceSIHHe H3nyueHHR H 
IIOBMCHTb 901eKTHBHOCTb OpOmeHHH), nOCTOMy JjnHTenbHOCTb BpeMCHH 3aHCp2KKH RHHHLI 
3ajjepxcKH 40 (42, 42) paBHa BpeMeano JWITenbHOCTH HMnynbCOB H3JIy L IeHHR na3epoB c 
yueTOM BpebleHH noczylvleHHSI B03JL Xa K KOHgaM Tpy60K 19. 

IIpHMep KOHKpCTHOLI peanH3abHH 3aRBnsreMbIX yCTpOLICTB COCTOHT B CnejjyiOlljCM. BTIOK 
ynpaBReHHR 1 (4Hi.5) COCTOHT 113 yCLUIHTCT H BXOJjHblX CHPHanOB c HHTerpaTOpOM (CM. 
lVlaCneHHHKOB B.B. CHpOTHH A.I1. "U36HpaTenbHble RC yCHRHTenH M. 3HeprHR, 1980, 
cTp. 69) BOCbMHKaHanbHOPOJjeCHTHpa3pSIJjHOiOaHaTIOPO-llWpOBOPO npeo6pa3oBaTenn 
(ALM) c nocneJjoBaTenbHblM HHTeptDe2COM max 192 cepHH (cM. KaTanor MAXIM 1993), 
npogeccopa PC- 104 c KBapIIeBbIM renepaTopoM (CM. KaTanor KoncopltayMa Advantage real 
time devic AMPRO, 1993 cTp. 103-184) H BOCbMHKaHanbHOrO TpHHaJjgaTHpa3psl HOrO 
ILudipoallanoroBoro npeo6pa3oaaTensl (LLAI1| c nocneJjoBaTenbnblM HHTep4el71coM max 540 
cepHH (cM. KaTanor : MAXIM 1993). BblXOJjHble CHPHanbl LLAtl rbtisdotcr BMXOJjaMH 6noxa 
ynpanneHHSl 1, no TpeM H3 KOTOpblX, KpOMe CHPHanOB 3anyCKa HMnynbCOB renepagaa, 
IIOCTyrialOT CHrHanbl, onpeJjenRiomyio BCnIILIlIHy 3HeprHH Ha.KOIHTenbHblX K0HJ;CHCaT0p0B 
6noxa nwTaHHR 2 (CM. BORKOB 14. B. •I/[CTO L IHHKH nHTaHHR na3epoB", TeXHHKa, KHeB, 1976, 
cTp.118). 

B Ka s ecTBe na3epoB Hcnonb3yioTcs na3epbl: NdiYAG QjnmHa Bonnbl 1,06 maim Hna 1,32 
MKM, Ho:YAG (i rmna BOYIHbl 2,09 MKM) H Er:YAG (jVmHa BOnlibi 2,94 MKM). B KauecTBe 
J;HCnepcnoHHoro 9neMeHTa 28 CTCKnsHH 51 npH3Ma, B xauecTBe 41oTogeTeKTOpoB 29 
KpeMHHeBble HOnynpOBOJjHHKOBble (pOTOjjHOHbl 441-256, a B KauecTBe 410T09neKTpHUeCxOPO 
npl4eMHHKa HHd)paKpaCHOrO lUTIyneHHR 31 repMaHHeBbn7i 4poTO] Ito) 1 -9. 9neMeHT 
cpaBHe}IHSl 30 MHKpocxeMa K554CA3 min LM-111 AKvcTHUecKH171 npl4eMHHK 34 MHKpo40H 
B K4138. 

Tatum o6pa3oM, npegnaraeA,Ible ycTpoIJcTBa 3a CueT cOBOxyllHOCTH 3annnsieMbIx 
npa3HaKOB, o6ecneLlHBan onepaTHBHOe ynpaarieHHe c B03M0HKH0CTW0 BapbHpOBaHHR B 
IIIHpOKOM )jlana3oHe napaMeTpaMH na3epnoro 1 13TiyueHHR, H03BOnRIOT npOBOJjHTb 
xapyprHUecKHe npogepypbl H a 6HOTKat4x B KauecTBe nH6o CKanbnens, na6o 
KoarjmsTopa, nH60 jjecTpyKTopa B 3aBHCHMOCTH OT Tpe6yeMblx THROB, pe7KHMOB H 
cogeTaHnfi pa60TbI na3epoB, OpHeHTHpOBaHHMX Ha MHHHManbHylO TpaBMaTI4 L IH0CTb npH 
JjallHOM BHjje B03Jje2CTBHR Ha j;aHHy]0 6HCflTKaHb. 

-8- 



-6- 

'Eda£EU uHHahAU£Lt 

XHHMHduEHaHHEllE11011LI31HOtehOfni3H'ISHHEiaAUOdu 1103olrou 3 d.L9un4 £adah 
'aol L3H3 aalnoadn3Axo(l R ad3£EU kouaudaf L4I9HlfDxl9a 101xrat4 Eda£Eu H3o bloxoahH.LUo 
EH o.IOxxaxrououoad Euaxdaf o.IOH.LOdoaou YQOa,L31l'adaou 9HE31.1, EH B Ha.L3Hall£oa 140,13314 
3 ISHH331CISdl03 Oa03133hYLL110 uutf F13III.IOIII9. OIOdo.Lox lioxu lSHH3bAll£H ouon3Ed)Ed(oIIH 
ExMHNB14dll O.IOx3ahxdJ.xaueo,LO(l 3YlHa a H3HU0IlI9a HHEx,L HO3133hH.lO110H9 
llHffli».L303 0 HHYIENdO(t)HH MHHI43HdU 0,Lh r*13,L IS3331IIOIEhaU.LO 'g H run OU oa.LOLIOd.LoA '1, 

'axH3HaEd3 E,LHoI4aus 

H aOdol xa,tallo.L041 HMHpHHU EJ J HaL43116 O.IOHBOH3d3U3Hll £H 0 Ia71IKO.1 303 H '9IiaxL 
EH ISYia.L3pul£Oa N0.1J31 3 ISHH33KUduo3 0.103133hl/l.l,UO ISU11 H3HIfoul9a oJOdO.LOM HOXa 
NH()OM ooz HLoall90a Edo.XE£HUanaodXxau3 aJlHaa H3HU011I9a HHEILL HOx33haaOUGH9 
HHHUO.L303 o HfflIEL4dO([lHH xxnnaadu o,fh TSal u3331iiorEhHU.l,0 'g H 11111011 oELLagod.LaA -c 

'HVfflEiHH P10140U9 3 Eda£EU 0aO1131cEx xHH31114tl3o3 Xxn311 a XI s HHaua0HElalf 'Ift3b011 131 
xl9HHOd.Lx31Ie Nioltoxiaa 3 ImHaHHtl3o3 oaodo.Lou i loxl9a 'uaH3uaaduA ExOl 19 PlOllOXa 
3 H3HR11303 lloxl9a a 'max., EH HHa,L393rl£Oa 140X331 AI 3 lSHH331CISdu03 uutl II3H1 1011 19a 
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S. YcTpoilcTBO no nn.l H 2, oTnvlualonyeecsl'reM, ITO npHeMBHK HHCpOpMaII;HH o COCTOSIHHH 
6HOnOrll L IeCKOrl TKaHH BblnOIIHeU B BHJje aKyCTHUeCKOrO npHeMHHKa, yCTaHOBneHHOiO 
TaKHM 06pa3oM, uTO HanpaBneHHe ero MaJCHManbHO$I uyBCTBHTeJIbHOCTH cocTaBnsleT c 
HanpanneHHeM onTHUecKOk Ocn Ha Bblxo)le HaKoneuHHKa yron a, ygOBJICTBOpHlOllVIl 
yCnoBHIOli" d g8 6. YCTpoKcTBO 110 Iln.l H 2, o'rnr«alollieecsl TeM, wig 
sneKTpoHIibl* KnlOU BbinonHeH B BHJje llOJlynpOBOgHHKOBOro 111111 9neKTpoaaKyyMnoro 
nepeKnrouaTensl. 

7. YCTpoCTBO no nn.l H 2, o'rnnualonweecB TeM. lixo ono J;ononHHTenbno cna6meno 
cHCreMOft opoiuemiH 3oHbi o6pa6o'rKH, coCroslukeil H3 pe3epnyapa J~nsl BOJ;bI c BoJjsiHbnM 
HacoCOM 11 BO3Jpynnloi0 KoMIlpeccopa, COOTBCTCTBylOIIVHC BbKOJ bl KOTOpblX 06'beAHHeHbI B 
HaKOHeuHHKaX H 3IB3$IIOTCII HppIlial[HOHHbIMH BblXOJjaMH yCTpOlACTBa, a B03JlYuwblfl 
KOMnpCCCOp B MCCTC coe nHeHHSI C BO3JlyX0IIpOBOAaMH CHa6?KCH 31IeKTpOMarHHTHbIMH 
KnanaHaMUl, n 0J;KnlOneHHbIMH K BbIXOJ;aM 6noKa ytipaBneHHSI. 
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